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Synthesis of N-[2-(trifluoromethyl)phenyl]trifluoroacetimidoyl iodide (3)
To a stirred solution of Ph 3 P (2.62 g, 10.0 mmol, 1.00 equiv.) in toluene (40 mL) was added iodine (2.54 g, 10.0 mmol, 1.00 equiv.) at 20 °C under N 2 within 10 min. The mixture was stirred at 40 °C for 30 min until complete dissolution of iodine. Subsequently, N- [2-(trifluoromethyl) phenyl]trifluoracetamide 6 (2.57 g, 10.0 mmol, 1.00 equiv.) and i-Pr 2 NEt (1.71 mL, 1.29 g, 10.0 mmol, 1.00 equiv.) were added, the resulting mixture was stirred at 80 °C for 1 h and cooled to 20 °C. n-Hexane (40 mL) was added and the mixture was filtered through a 1 cm silica gel plug. The filtrate was concentrated and distilled in vacuo (Kugelrohr, 110 °C, 10 mbar). The resulting product contained a little toluene and 6 was purified by flash chromatography (SiO 2 , n-hexane) to give 3 (2.61 g, 7.10 mmol, 71%) as a yellow liquid.
TLC: R f = 0.57 (n-hexane/ethyl acetate 20:1); BP: 110 °C (10 mbar); IR (ATR) : ṽ = 1692, 1316, 1270, 1219, 1201, 1157, 1127, 1112, 1057, 1034, 901, 869, 837, 760, 707 cm 
Synthesis of (S)-tert-butyl 2-[(benzoyloxy)methyl]piperidine-1-carboxylate (7)
The aldehyde 2 (567 mg, 2.66 mmol) was dissolved in EtOH (5.0 mL) and added to a stirred solution of NaBH 4 (120 mg, 3.19 mmol, 1.20 equiv.) in EtOH (15.0 mL) at room temperature and the reaction mixture was stirred for 60 min. Afterwards the reaction mixture was diluted with Et 2 O (50 mL), washed with sat. aq. NH 4 Cl-solution (50 mL), brine (50 mL), sat. aq. NaHCO 3 -solution (50 mL), brine (50 mL), dried over Na 2 SO 4 , filtered, and the solvent was removed in vacuo. The crude alcohol was dried for 90 min under high vacuum. 19.5, 25.3, 25.6, 28.3, 39.3, 48.9, 62.2, 79.5, 128.3, 129.8, 130.0, 133.0, 155.0, 166.4 ; HPLC: Rt minor = 11.9 min; Rt major = 14.0 min (200:1 n-hexane/EtOH, flow: 1.0 mL/min; injection volume 20 µL, c = 1.0 mg/mL), e.r. = 95:5; HRMS (ESI): m/z calc. for C 18 H 25 NO 4 : 342.1676 , found: 342.1677 + . The benzoate ent-7 was synthesized according to 4.3. 19.5, 25.3, 25.6, 28.3, 39.2, 48.8, 62.2, 79.5, 128.3, 129.8, 130.1, 133.0, 155.0, 166.4 Cl-solution (100 mL), the phases were separated and the aqueous layer was extracted with AcOEt (3 × 100 mL). The combined organic layers were dried over Na 2 SO 4 , filtered, and the solvent was removed in vacuo. The residue was dissolved in MeOH (30.0 mL) and K 2 CO 3 (397 mg, 2.88 mmol, 0.50 equiv.) was added at room temperature and stirred for 30 min. The reaction mixture was filtered and the solvent was removed in vacuo. Purification of the residue by column chromatography of the residue (SiO 2 , n-hexane/acetone 4:1) yielded the diastereomeric mixture (1.07 g, 4.47 mmol, 78% over 2 steps). A second column chromatography on (SiO 2 , n-hexane/acetone 20:1) yielded 8 (67.0 mg, 280 µmol, 5%) and 9 (847 mg, 3.54 mmol, 62%) both as colourless solids.
S8
Analytical data for 8: 1428, 1400, 1375, 1364, 1276, 1248, 1143, 1092, 1081, 1058, 1034, 867 , 691 cm 24.9, 25.2, 28.4, 39.9, 55.8, 61.3, 74.3, 80.2, 83.6, 156.9 1423, 1364, 1336, 1317, 1268, 1248, 1163, 1146, 1052, 1023, 945, 865, 760, 723 cm 
Synthesis of tert-butyl
A solution of TMS-acetylene 4 (5.53 mL, 3.93 g, 40.0 mmol, 2.20 equiv.) in Et 2 O (60.0 mL) was cooled to 0 °C and n-BuLi (2.5 M, 14.6 mL, 36.4 mmol, 2.00 equiv.) was added dropwise within 10 min. Stirring was continued for 60 min and then cooled to −78 °C. A solution of (R)-tert-butyl 2-formylpiperidine-1-carboxylate ent-2 (3.88 g, 18.2 mmol, 1.00 equiv.) in Et 2 O (18.0 mL) was added dropwise over 10 min, and the resulting solution was stirred at −78 °C for 3 h. The reaction was quenched by addition of aq. sat. NH 4 Cl-solution (40 mL), and the reaction was allowed to warm to room temperature. The phases were separated and the organic layer was washed with brine (40 mL), dried over Na 2 SO 4 , filtered, and the solvent was removed in vacuo to give the crude TMS protected propargyl alcohol. The residue was dissolved in MeOH (55.0 mL) and K 2 CO 3 (5.03 g, 36.4 mmol, 2.00 equiv.) was added at room temperature and stirred for 60 min. The solids were filtered off, washed with methanol (10 mL), and the solvent was S16 removed in vacuo. The filtrate was concentrated, dissolved in Et 2 O (100 mL), washed with water (20 mL) and brine (20 mL), dried over Na 2 SO 4 , filtered, and the solvent was removed in vacuo to give an oil, which contained a mixture of epimers. Purification of the residue by column chromatography (SiO 2 , n-hexane/acetone 4:1) afforded 3.51 g of the diastereomeric mixture as a white solid. The solid was recrystallized from 11 mL of n-hexane/CH 2 Cl 2 10:1 to afford pure ent-9 (2.65 g) as a white solid. The mother liquor after crystallisation was concentrated in vacuo and purified by flash chromatography (SiO 2 , n-hexane/acetone 8:1) to give ent-8 (185 mg, 0.77 mmol, 4%) and ent-9 (200 mg; total yield 2.85 g, 11.9 mmol, 65%) as white solids.
Analytical data for ent-8: 
Synthesis of tert-butyl (2S)-2-[(1R)-1-(benzoyloxy)prop-2-yn-1-yl]piperidine-1-carboxylate (12)
To a solution of alcohol 9 (627 mg, 2.62 mmol, 1.00 equiv.) in CH 2 Cl 2 (12.0 mL) was added at room temperature NEt 3 (345 mg, 472 µL, 3.41 mmol, 1.30 equiv.), BzCl (368 mg, 304 µL, 3.41 mmol, 1.30 equiv.), and DMAP (16.0 mg, 131 µmol, 5.0 mol-%). The reaction mixture was stirred for 2 h at. room temperature. The reaction was quenched by addition of imidazole (53.8 mg, 0.79 mmol) and the mixture was stirred for additional 30 min at room temperature. The organic phase was washed with saturated aq. NaHCO 3 -solution (3 × 5.0 mL) and 5% aq. citric acid (2 × 5.0 mL). The organic layer was dried over Na 2 SO 4 , filtered, and the solvent was removed in vacuo. Column chromatography (SiO 2 , hexane/acetone 4:1) yielded benzoate 12 (890 mg, 2.59 mmol, 99%) as clear, viscous oil. 
Synthesis of tert-butyl (2R)-2-[(1S)-1-(benzoyloxy)prop-2-yn-1-yl)]piperidine-1-carboxylate (ent-12)
To a stirred solution of ent-9 (1.20 g, 5.01 mmol, 1.00 equiv.), Et 3 N (906 µL, 658 mg, 6.50 mmol, 1.30 equiv.), and 4-dimethylaminopyridine (31.0 mg, 0.25 mmol, 5.0 mol-%) in CH 2 Cl 2 (25 mL) was added benzoyl chloride (754 µL, 914 mg, 6.50 mmol, 1.30 equiv.). The reaction mixture was stirred at 20 °C for 2 h and imidazole (102 mg, 1.50 mmol, 30 mol-%) was added to quench the excess of benzoyl chloride. The reaction was stirred additionally for 30 min, washed with 5% aq. NaHCO 3 -solution (3 × 10 mL), 10% aq. citric acid solution (2 × 10 mL), dried over Na 2 SO 4 , filtered, and the solvent was removed in vacuo. S22 24.8, 28.4, 40.1, 52.5, 63.1, 74.8, 79.2, 79.9, 128.5, 129.4, 129.9, 133.4, 154.9, 165 
Synthesis of tert-butyl
To a degassed solution of iodide 3 (1.04 g, 2.82 mmol, 1.00 equiv.) and alkyne 12 (969 mg, 2.82 mg, 1.00 equiv) in NEt 3 (12.0 mL) was added in one portion Pd(PPh 3 ) 2 Cl 2 (99.0 mg, 141 µmol, 5.00 mol-%) and CuI (26.9 mg, 141 µmol, 5.00 mol%). The reaction was stirred for 90 min at 75 °C. After complete conversion the reaction mixture was cooled to room temperature, filtered through a pad of celite, and the solvent was removed in vacuo. The residue was dissolved in AcOEt (60 mL), washed with 5% aqueous citric acid-solution (2 × 15 mL), and brine (15 mL). The organic phase was dried over Na 2 SO 4 , filtered, and the solvent was removed in vacuo. Column chromatography of the residue on SiO 2 (n-hexane/ethyl acetate 5:1) yielded the titled compound as yellow foam (1.41 g, 2.42 mmol, 86%) containing an inseparable mixture of epimers 13a and 13b in a ratio ca. 13a:13b = 1:3.6 ( = 6.4 Hz, 1 H), 6 H), 2 H), 4 H), 2 H) A solution of ent-12 (343 mg, 1.00 mmol, 1.00 equiv.) in anhydrous Et 3 N (4.0 mL) in an oven dried Schlenk-tube containing a Teflon-coated stir bar was saturated with N 2 within 30 min. Subsequently, imidoyl iodide 3 (367 mg, 1.00 mmol, 1.00 equiv.), PdCl 2 (Ph 3 P) 2 (35.0 mg, 50.0 µmol, 5.00 mol-%) and CuI
S26
(10 mg, 50.0 µmol, 5.00 mol-%) were added, the Schlenk tube was sealed, and then evacuated and backfilled with N 2 (three cycles). The reaction was stirred at 75 °C for 1.5 h, cooled to room temperature, filtered, and the solvent was removed in vacuo. 23.7, 24.4, 25.8, 46.8, 60.2, 71.9, 115.6, 121.4 25.6, 29.2, 46.2, 61.6, 72.6, 115.5, 122.7 (q, 1 
